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A square matrix C = [cij] is a continuant matrix (or Jacobi matrix 
or triple diagonal matrix) if cij = 0 whenever Ii - jl > 2. For any 
continuant of order n we define $, = ~,,,+ic,+r,~, 1 < 7 < n - 1. It is 
known [l]-[4] that, if C is real and each $, > 0, then the roots of C are 
real and distinct. The first three of the cited proofs exploit the recursion 
formulas (1) which hold for any continuant: 
f,(J) = 1, 
fl(4 = Cl1 - 27 (1) 
/.,(4 = (cr, - W-1(4 - PT-J-2(4> z<r<n, 
where fT(A), 7 > 1, is the characteristic polynomial for the leading principal 
submatrix of order 7. For the special case that C is real and cij > 0 for 
Ii -- jl = 1, the reality and distinctness of the roots of C follow from the 
observation that, for sufficiently large t > 0, the nonnegative matrix 
C + tl is an oscillating matrix [5]. It is the purpose of this note to show 
that the above-mentioned results follow from a more general proposition 
regarding irreducible continuants. 
We observe that a continuant C is reducible if and only if p, = 0 for 
some 7. Any real square matrix A is said to be sign-symmetric if aijaji 3 0, 
for all i, j, and a,,sa,s, = 0 implies ars = a,, = 0. Thus a real continuant 
is irreducible and sign-symmetric if and only if each p, > 0. 
THEOREM. Let C be any irreducible continuant. Then C is diagonable 
if and only if the roots of C are distinct. 
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Proof. If the roots are distinct it is well known that C is diagonable. 
Conversely, assume C to be diagonable. Then, if C is of order n and 1 
is a k-fold root of C, the rank p of C(n) = C - A1 is n - k. Now assume 
that 1 is a k-fold root, k >, 2. Then p < n - 2 and every square submatrix 
of C(1) of order n - 1 is singular. Consider that triangular submatrix 
M obtained by deleting the first column and last row of C(n). Then we 
have the contradiction det M = c12c23 * * * c,_~,~ = 0. 
Remark. We could also prove the theorem as follows: Since one 
minor (namely, det M in the proof above), of order n - 1, of C(A) is 
independent of L, the matrix C is nonderogatory. But a diagonable, 
nonderogatory matrix must have distinct roots. 
COROLLARY. The roots of a real, irreducible sig++symmet&c continua& 
are real and distinct. 
Proof. The corollary follows from the theorem as soon as we show 
that a real sign-symmetric continuant is diagonable and has real roots. 
Now any real sign-symmetric continuant is similar to a real symmetric 
matrix [6]-[8] and thus is diagonable and has real roots. 
Remark. It is worth noting that it can be shown directly that when 
each p, > 0 the polynomials (1) have the property that between any two 
consecutive roots of f,,l there is exactly one root of f, [l, 91. This property 
can also be established as follows: As noted, a real sign-symmetric 
continuant is similar to a real symmetric matrix: VPICV = S = ST. 
More, the matrix V is diagonal [6]-[8]. Thus cii = .sii, for all i, and 
ctjcji = sijsji, for all i, i, and the sequence of polynomials defined in (1) 
is the same for C and for S. In the latter case the separation property 
is known from a classical theorem [lo]. 
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